2D/3D级联卷积在分割CT肺动脉上的应用研究 by 黄绍辉 et al.
《中国数字医学》2019 第 14 卷第 5 期 ·7
2D/3D级联卷积在分割CT肺动脉上的
应用研究
黄绍辉①  严凯①  王博亮①  王弘轩①  王继伟＊




关键词　CT影像分割  肺动脉  深度学习  2D/3D级联卷积
Doi:10.3969/j.issn.1673-7571.2019.05.002
[中图分类号] R445.3；R319         [文献标识码] A
Application Research of 2D/3D Cascade Convolution in Segmentation of CT Pulmonary Artery / HUANG Shao-hui, YAN Kai, 
WANG Bo-liang, et al//China Digital Medicine.-2019 14(5): 07 to 11
Abstract  The segmentation of medical images is an important part of computer-aided diagnosis. In this paper, based on the three-
dimensional characteristics of CT images, a Unet network structure based on 2D/3D cascade convolution structure is proposed to 
segment the pulmonary artery. Compared with the traditional 2D convolution method, the structure is associated with the third 
dimension information, which improves the segmentation accuracy and the ability of generalization, and improves the accuracy and 
execution efficiency compared with the traditional 3D convolution method. The CT datasets of multiple sets of pulmonary vascular 
enhancement were validated, and the segmentation accuracy rate was 85.7%, which was higher than that of traditional 2D and 3D 
Unet networks. At the same time, the execution efficiency was improved by about 30% compared with 3D Unet. The method make 
great progress of both efficiency and accuracy in CT image segmentation.
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其中
和 γ 为 可 调 节 参 数 ， 采 用
。
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实 验 通 过 分 别 对 三 种 网 络 模 型

























MODEL DICE VOE RVD COST_TIME/s
2D Unet 99.69% 0.65% 0.16% 0.2953
3D Unet 97.71% 4.46% 1.48% 0.8021
2D/3D Unet 99.57 % 0.85% 0.24% 0.4161
表1 训练集肺动脉分割结果对比
表2 测试集肺动脉分割结果对比
MODEL DICE VOE RVD COST_TIME/s
2D Unet 82.74% 28.69% 13.93% 0.1109
3D Unet 85.16% 25.56% 14.3% 0.2251
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